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1. Aggregator Functions 2. Hicks
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J(<8.�$ ��<
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  B/�&"T�� "�� i� 3�.��1 P��, � x�!� <��( �d# � ��<2 �+� )��^# "?*; �(�� �$ ���( T�� �(
 {��
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  "  � �$��  7 �.�  �1 P�  �, � )��  ^# "  ?*; �(�  � ,� [� �  ���� {  ��
� i  � �  � ���  ( �  ;<  8; .
�����(Diewert, 1976)P�S2 �A�*F� �; �   �� ���7 ���( �; <2�� �+� ����O B/�& �<A� ,� ��

    ��d� :�k52� "5(��"T�� "<8.�$ .     �� ��0/�& )��1 ��� ��" "#� A"H < ���2  .    3"#� A �< A ���0 /�&
"� �$��7 �.��1 P��, � 3\�8&�2 "?*; �(��� ,� [� �+� {��
� i� P�?��<8; .

     B/�& i� �( "��>8$")��F2,��"u  "� �.-1         B/�& ����7 � �.7� ��; �( ���
� � ��.*�� �; �&
                �( B/�& 3B/�& i� �( "��>8$ � <&�( ���F� "2��, )�� ���
� � ��.*�� 3�<A" �(�� ����"J  � .-1 

"�                  <&�( �.7� ��; �( 3���� )�� � ���+ )�� �( %�(�� ���.*�� � ���
� PO ����7 � �; �& .  i� �

1. Superlative 2. Chained 3. Fix Base



����� ��	
������� ��	���� �	� /  ��	��B KK

 2, B/�&)��F     "� �;�W [� ����� � ��*^� =;�� 3�� �����g� �( 3)<2�*���( ��*+ �; "���V �( <8;
 )�� ��(     �( B/�& � �?2O ��W 3�� ">.�( "#��.� ��$»�(�� ���� « � ���+ )�� �( 3)<2�*���( ��*+
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        B/� & ,� )�-.!� �-1 <��( 3��8; ����
� )�! �*+ B/�& �( �� ��G��� B/�& ��$��^( �l2�8D
                   @ ��; = �2 "#� � �������� � <8.�$ "k/ ��7� ��(��k� ����8U8� �; �!� "85� ��<( 3)�! �*+

"���-.� ���.*�� 3���-.� �������� �1� � <2�>�<?��&�1 3@W 3@��; ��+� 6�7 �( 3<8&�( �.&�  ��

1. Fisher's Factor Reversal Test



KS	���4�� 56	� �7 ./89: 	7 �4� �	;	<: '	=> �� �4� ?��@: �<A

       "� ���<�>2 "���� PO ��8� ��5� � 3�!�       ���� g� � �5��� � ( � �� � � !� � .*; PO �*�� �; �&
 �� "SW�7 . @W �+��&�1 �!� "85� ��<( �� 3)�! �*+ ���<
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�9 ���( �S�7 a8�����           �S �7 P� �,O �.� �! � ( �; �!� )<� ���<� �� "���2��,O 3��0/�& �<8(
     "� ���5� � B^S� PO \�!� �( ����O B/�& i� ��-�; � <2���S� � & .     3P� �,O � �� \� !� � (

      �� ���� "#�A �k! � ��G��� B/�& .  <A� ����� � ���,   B/� & i � ���<
� B/�& �$ B/�& �
�� �/ P�1� P��8A �( =�2 ".*�� . P�1� 3�&�� ".*�� B/�& � ,��R!q ���<
� B/�& ��r� ���(

<2�>�<?� .      P� �# " .*�� B/�& P�1� 3)�! �*+ ���<
� B/�&  � !� 4 �� .    � (��� � #�W � �� �
            �1 @W \�!� �( � �!� )<& �.7�1 �]2 � "k/ ��7� ��(��k��&        ���< �>2 " ���� ,� " *�� ��8� ��

"��� �.*; �*�� �; �&)�!� ��*F� � )�! �*+ ,� )�-.!� �q�?&� ,� �>� "?� =�2 ��� .(
     �!� P�1� �/ ��G��� B/�& ��� .          )�>2O 3<&�( ��G��� B/�& 3���<
� B/�& �1� �; "85� ��<(

 � B/�& �( @; w��^� ���
� ,� �;   ".*�� B/�&"� @V�W ���<
   � ( < $��/ ��G��� =�2   �& .
S�7 \�?5� @��A �( ��V�/ ����u�!� :��5�  .

                      ��< 
� � ���g� ��� 3�!� )<& )�-.!� �*�� ,� �$ � ��<
� ,� �$ �?8�� �n� "�A ��G��� B/�& �
       "� 6�A �� ���<
� B/�& e
7 b=+ �$          ��� V �� *$ � ( � ��< 2 ����g� ".*�� B/�& � <8;  � ( 

               " � � ��g� � ; �!� ".*�� B/�& e
7 3b�=+� ,� i� �$ �*�� ���g�        � (�� ���< 
� B/� & � < 8;
"��!� B/�& ��� {#�+ �0^S� ���� ��� � <2�� .

                  �� �/�2 P�,� � |�*F� �(��( B/�& ��� <&� ��2 �; �!� ��� ��G��� B/�& ��r� �+� ����!
�!� "#�� "���� �$ <&� .PO ��! =�2 P,� �$�!� "#�� ���</ ��� w��^� � "����  .

 � ���2 �(�� ��<
� i� "���� ��! 3PO �/�! � �; �!� ��� ��G��� B/�& �>� ��r� �0^S�
"�     <8; ���g� P��, ��9 � <2��� .               �� ������ �� ! 3"#� � �^( � ��A�<(� "��� � P��, �&d1 �( �d#

 �( ��G��� B/�& � <2�� ���g� ��F� "#��"� ��ZW P�?�� ��A�<(� � �����g� ���<$ .
                � !� ��(��k� �(�� P�( �>*$ "85� PO 6�7 �( P��2 \��W � ��G��� {#�+ �0^S� ���/O .

          3� �(��k� � (��� "8>*$ 6�7 P<& �� �&</ �( 3�.��1 P��, � ��G��� B/�& �; �(�� �����
           � <8; �$��7 [� �+� {��
� �!� ��� �$ ,�(       ��� �; �!� )<S2 �./�8& ��>� �<A B/�& ��$

<&�( �.&� �� ��� "1G��.

1. Fisher's Factor Reversal 2. Leontief
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�&� �( %�(�� �5#�k� ���� (Wesche, K., 1997)      ���#� ! ��� ( �� � �G��� � �*F� �< .(� �; �!�
HzLJ   �� Hzz�    [�F2� ����� ���U�� ��$��S; �              � " ���>*$ i �8?� ,� )�-. !� �( QR! � �!� )� 

 P��2�$�+ c��          � !� )< & ), �� *^� �<� �! \����!�+   .          �.� (�� � �g.� [� � ��� �< � �
  ���G���3M      )�! �*+ 3[�! �<� � � 3M  � !�  .            @�� & @
.� � �� $��g.� ��� �< � � � ��

 "5��� w��^�     "#�� ���</ � �$q�; ��� EXPR      ��G��� ".*�� B/�& � PQ     [� �< � � � <8.�$ 
    "5��� "�/� B#�/�2 <�#�� 3[�! �GDPR  " .#� �	�� h���� )��( ��2 � GBY    �� $��g.� P�� 8A � ( 

  �.7�1 ���� @
.��<2� .             &� ��� � �<� � =�2 "Z.
� �,�F� ��$��g.� �!� �;� �( [,q�. < 2� .  � F�.2
��<+ � �<� �! ��O�()u (�!� )<& �j��� .2R� ���5� {��	 WD −�(�� )���O �M�!� ����� .

�����: .���&� ��� �� ��! "	�! #$%�&�'( ��)��*%� #��$+! ,��� 
��� -��.!2��� /� 0�1EXPR/GDPRPQ/GBY2RWD −

 ��G���3M}}u/uuMNL�/}uuv/}MzL�/}�Hv/}
 ��G���3M�Hz/uJMNKz/}}H�/}MzLL/}vKN/}

)�! �*+3MLuu/NMzLH/}}HJ/}MzNN/}JuK/}

     3h�7 ���#<� [�*� �   "85� "�q�( �k! � �k/ ��U0� ��*+�!� )�( �� .     � ; � �*+ � �� ��< 
�
      "� P�S2 �� ��5� �( �;�W �A�!  ���G��� ���( 3<$3M  3u}       � !� )�( @07 �$ � <V�  .  � ��

 )�! �*+ ���( �A�!3M�!� )<& ��!�U� �.*; "�+�� @(�� P�=�� �( .

K .��XA �.� Y���:
             :�0 � i � � �(��k� �(� � �.7� 1 � ]2 � � ( 3� !� ���.!� PO �( �#�
� ��� �; "#<�   � 2�*2 )< 88;

)"85�u ("� ,�nO�& :
)Hz                                                (),,( mCUu l=

  3PO � �;C     x"7�0� ���</ � q�; ���( l   � x�W��.!� P��, m        � ( �; �!� "#�� �������� ���( 
�8��( 3�+�( <��"� "(���& .:�0� ��� �+�( <���!� ��, ���V �( )<88; :

)u}(ymcq =+′+′ lωπ
�  3<�� ��� y     �!� @; <�O� )              Q?58 � ���< / � q� ; < 82�� =�2 �� P��, ��� w��^� 3@; <�O�
"�<88;(  xq          � �!� "7�0� ���</ � �$q�; �*�� ���( ω   ���! �*�� =�2   "� �W��.!� �� < &�(.π

   �-.!� �8�=$ ���( =�2       �2��( e!�� �; �!� "#�� �������� ,� ))HzN} (        )< & w��^. !� � �, ���V �(
�!� :
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 "#�� "���� ,� "&�2 "#�� ���</ �V�7 �8�=$ ���� � 3�k(�� ���i),�<2� �� [�"� ���1<8; .
 "� 6�7   :�0� ��(��k� �(�� ��8;   i�?-� �(�� i� )<88;    ���( 4�5	 ��d�    < &�( "#� � �������� . �

:�0� ��(��k� �(�� 3���V ���"� ��(=� )<88;�& �.&�2 ��, ���V �( <2��� :
)uH                                         ()](,,[ mfCUu l=

  3PO � �;f   �!� ��(��k� �(�� ��, i�  .i�?-� %�& 2� ! e!�� 4�5	 ���d� P� �# � �   � ( 4 ��
�!� )<& P��( ��, ���V :

0=
∂

∂∂∂∂

φ
)//()/( ji mUmU

  3PO � �;φ    �A�*F� ,� ��ZA �$ },{ LC�!�  ."� P��( ���� � 3�k(�� �����2 <8;  � �� ( "���2
     ��$���( ���
� ,� @
.�� "#�� "����CL, !� �)  �2��(Hzzu .(  "� �F8�� �  �+�( ,� ��2���  � �<8(

��W����8; )�-.!� �� .
   i�?-� � "8>*$ 6�7     ��1,� ! ���( ��(��k� �(�� ��./�! 4�5	 ���d�   � +�( � ( P� (  � �< 8(

��W��    :�0� � �!� "7�; �� "� )<88;               � �W�� � � ��� � <�� �( �+�� �( �� �/ ��(��k� �(�� <2���
S�(�8� <8; �,�!)  3�2��(HzN}( . ��W�� �  :�0� 3���  ��$q�; 3"#�� �������� ��� @; w��^� )<88;

      "� �8��( �� �	�� h���� � "7�0�                 � (��� � �, ,� i ��$ P�� � B�0 ^� [� ��W�� � QR! � <8;
 "� ���V��1 .             , ���V �( � "#�� �������� ��� w��^� )��1 � �,�! �8�S�( [� ��W��   < $��/ ��

�( :
)uu                     ()( tmuMax

∗∗ = titit MmSt π:

    PO � �;∗∗ = titit Pππ     �k(�� � )�-.!� �8�=$ P�*$ )N(     � � !� )< & " 5��� P� 8;� �; �!� 
∗
tM  �!� ��� ��W�� �,�! �8��( ,� X.8� "5��� "#�� w��^� @; =�2  . �!� [,q 3h�7 ����� @W ���(

"5(�� [�7)( tmu �� )T.S� ���(���1 (��2�<( .
"?*; �(��� `U( 3��� ��	�
� �(�� � ��*F� ����� ),�W �( ��� ���(H"� ,�nO �� ��*F� � ��8; .

   "?*; �(��   :�0� C�^.2� ����� �     � !� � 7 �$ ��(��k� �(�� 3)<88;)  � 2��(Hzzu .(   � �(� � � ��
   h�7 �����)( tmu    �k(�� � )uJ (�!� .       T.S� [�7 �!� [,q 3�	�
� �#�5� w��^.!� ���(  "5(�� ��d�

1. Aggregator Function
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   ,� _�/)( tmu    ��8; ��U# �k(�� � ��  .� �; "*�� �����      �� U# � ; � !� � �� �� � +� �F8�� 
      :�0� ��.7� �( "	��7 P�; ��� "85� �( 3_�/ "5(�� [�7 �$ P�;�!� )<88; .  �(� � �1� 3��r� ���(

  �/ 3����>( �]2 � "k/ �(�� i� �� ��(��k��()�; ��� �� 6�7 ��� �/ "���� 4�.^� [E�� �; ���
  :�0� ���( "#��   $ �>�<?� @��; 3)<88;<8.� .   )<88;�<U� 6�7 P�*$ ���       ��� ( P�8; �� �; �!� ��

          �!� )<& �.7�1 ��; �( P���� � ��� ��	�
� �(�� ��*^� .         @? & �( ��(��k� �(�� ��8; 6�7 �1� ��W
    :�0� ��.7� �( 6�7 ��� )�>2O 3�!� \E1� C�; �(�� i�        �� ( �S ; � ; � !� )< & [�= #� )< 88;

�!� <W�� �]2 ��� �������� .�:�0� ��.7� �( �� ".^! ����=#� �(��� ��"� ��� )<88; �?2O ��W 3<8;
    �� �+� =�2 ��.�( ���(�^.2� .      �� �+� [� �+� �(��� ,� "$��1    :�k52� "5(�� �����7 �; <2 ��d �H

 "� )<���2  "� � <2�&          " ?*; � (��� ��� ( "�!�8� {��
� <82���)   � �(��k� � (���(  <8 &�(  .    � (��� � ��
k52�:�   2��� �(�� @r� 3��d��                  [� F2� \�8 &�2 " ?*; � (��� ��� ( �� [� � +� {��
� i� 3"k/ ���
"�<8$ .                     �� 	��-� � � !� "0 ^S� "5(� � [� 7 ���� P� 8;� �; ��(��k� �(�� �<.(� 3c�� ��� �

:�0� ��.7� �( =�2 �� ��.*;"� <�� )<88;"� �r;�<W �� �+�( <�� �( �+�� �( 3<8; QR! � �& �(��
    "� X.8� PO ,� �	�
��1 .              2��� "5(� � [� 7 i � ���V �( �� ��(��k� �(�� �1��      � ]2 � " k/ ���

                   "� @V�W PO ,� �; ��� ��	�
� �8��( ��<
� x��8; �r;�<W �� PO 3�+�( <�� �( �+�� �( � ����>( 3�&
�( ��G��� B/�& ,� �; �!� ���<
� P�*$"� �!<�O .

D-K .: G7	: I�@� �4� �	;	<

    � !q�; PO � *�� 3@
.�� ��g.� ��#�� 3"�q�; �$ ��	�
� �(�� ��O�( � .    " .*�� B/� & � F8�� �
  ��G���)   ��G��� ���<
� B/�& P�1� (  �7 �8�=$ �� ��� �*�� P��8A �("� �.7�1 �]2 � PO �V�& .

����            �9 =8�; P��, ,� 3PO ��	�
� �(�� � ��� �V�7 �8�=$ ��g.� �.7�1      t� k� �( � �!� )<& t  P< &
         �!� "-8� 3�	�
� �(�� � PO ���].2� ��EA 3">8�<
2 P�U+� .        � V�7 � 8�=$ = �2 ��?�!E;��2 �.�#�

        "� t�k� @
.�� ��g.� i� P��8A �( �� ���        3� !� ��
.� ���n @? & �( PO ��� ��; � ,�! ��� 3<88;
           �2� PO c�1 �A�! ,� "5(�� �� ��� ��	�
� �; ���V ��<(         @���A ,� "?� �� ��� �V�7 �8�=$ � �.

 "� ��� c�1 �A�! � �..��<82� .    � !� < �O� � �g.� 3��� ��	�
� �(�� � @
.�� ��g.� ����
    �!� �.7�1 ���� =�2 =8�; "�E��5� ��	�
� �(�� � �; ."� ��].2� 3��]2 ��U# �(  � �g.� ��� {��	 ��

     <&�( �.&� ��r� ��EA 3�<� � .  ��g.� "� �<�O�         3< &�( "*j� <�O� �� 3���+ <�O� 3���� <2���
"� )�-.!� "�/� B#�/�2 <�#�� ,� Yq�*5� "*j� <�O� �� ���� ��$���O P�<
7 @�# �( ����&.

           <� ! � � ?���O �q )G �� � ( � �$,�� �.7�� �5!�� �.*; ��$��S; )G�� �( �$��S; �����( � P�D 
  ���� ���2�/ "���� "�         �(� � � @
.� � � �g.� i � P�� 8A �( =�2 ,�� ��2 3�,�� ����� \�!� �( � ��1

1. Flexible Functional Form



����� ��	
������� ��	���� �	� /  ��	��B SD

               ` A�( "+�� / �� � c,�� ���= 7� � � " �/� ��� c,�� �$�; �1� x�!� )<& ��8S�� ��� ��	�
�
"� ���=7� ��� 3�& �5��+ � )<& ���<�>2 "+��/ �������� c,�� � ���=7� ���=7� [��-� �( <2���

 ( ����       <(�� ���=7� "�/� ��� ���( �	�
� � <&� .           �� � ��7� �& `A�( ��� c,�� �$�; ��].2� �1� ���
        "� �$�; ��� ���( �	�
� 3<88; ���<�>2 ��.*; "�/�<(�� .   "� ��g.� ��� ��EA Q�  � � ��r� <2���

<&�( "-8� .
            O�( =�2 )�! �*+ ,� )�-.!� �( ��� ��	�
� �<� 3����
� ��]8� �(    [� !�� � ?2�8D � �!� )<& ��

       )�R! �! ��2 � [��� ��2 ,� �!�           )�-. !� �� (=� �< � � ��� �V�7 �8�=$ P��8A �( �<�<8�( ��$
�!� )<& ."� ��O�( �<� �! �#�
� ��� � �VE/ ��9 �(�&:

ttttt uXRYD 132102 ++++= αααα ��� �<�   :

ttutttt uXIFYM 332102 +++++= γγγγγ <�[� �:

tttttt uXIFYD 5432102 +++++= ωωωωω  �<�[�!          :
  3��2O � �;tD2               3� �G��� B/� & �( "8.�� � PO ��!� 4��5� �( "5��� ��� ��	�
� �.���># tM 2

            3)�! �*+ ���V �( � PO ��!� 4��5� �( "5��� ��� ��	�
� �.���>#tY     "�/� B#�/�2 <�#�� �.���># 
   3��,�( �*�� �( "5���tR          3� �G��� B/�& �( "8.�� ��� "5��� �V�7 �8�=$ �.���># tF     �� 2 �.��� ># 

  [���)     )�! �*+ ���( ��� �V�7 �8�=$ ��� )<8��*2(3tI># )�R! �! �.���  �< �<8�( ��$)  )< 8��*2
  )�! �*+ ���( ��� �V�7 �8�=$ [�(3tX "5��� ,�� ��2 �.���># )     � � ?���O �q i � �� (��( �� 2

P���� ���� �(��((�!�  .
  "� )<$�S� �?2�8D   <8.�$ "*.���># �$��g.� � "k/ ��#<� ���; 3�& .�1� �� ( ��� �<� �D  �� #�� �

        �<� ��� 3)<& ��O�( P���� � ��(              �< � P� *$ 3�� _�0 ./� )� ! � *+ � ( �� � 4��5� �( �; [�
      �!� )<& �5#�k� �$��( �; �!� "7��5.� .            ��� V @? & � ( �� � �G��� B/�& _��/ �?8�� ���(  �� �

               ��$��g.� �( �� ��G��� 4��5� 3[�! �<� � x��8; ����
� )�! �*+ �( ��2��.(  @
.� �tM 2  ��O� ( 
�; ��$��/ .
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 ,� "�07 ���V �( �<� ��$��g.� [�*�HJKL:H �� HJNJ:H ��! �(�� �*�� �( � HJKz)<& "5��� <2� .
 ,� ��]8�tM 2       �( � ��!� ��� 4��5�       )�R ! 3��?� � � \�8? !� [E�� �*+ ���V   3���< � �� $

 Q� )�R! 6�� ,�<2��8�U#�  )���; )�R! 3     )�R ! � �< �<8�( )�R ! 3�< �   " � � ��-.� �� $ < &�( .
)�R! )���; ��$ )�R! �<�     �!� ��! i� ����� �� �.*; ��$ . )�R !   )�R ! 3�< �<8�( �� $  �� $

�<�<8�(      "� �( � �� ��! i� ,� ���1� .)�R!)�R! ���-.� ��$    ,� i �l�$ { #�� � � ; �!� "��$
"*2 �+ h�7 |��2���� @��& � ��1�!� ">.�S2,�( � ��8!� �����.A� �/��� .tD2 ��G��� ��*F� 
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    [E�� P�*$ �(tM 2   �!q�( � ��;d�  .      �1 P��, � ��G��� B/�& ��!�U� c��     � !��� � =�2 �.�
�  !� )<  �O .  "  � �  ]2 �  ( [,q �  .?2 � �  ;� B/�  & �  �� �/�  ! ��  � �<  !� : � �  ?8�� ���

�k(��)N (    �!� )<& )�-.!� 3���� "���� ,� .  ">8�< 
2 ���</ �; �!� "���� 34��5� �( �8( 3���� "����
        )�� ��( ���� ��
.2� @��A ��8� � <$<2 �j���<&�( �$ ."���� ��8D  �� " ���� <��( � ��<2 "8�A h�<0� 

        <&�( �.&� PO ���& "���V�0/ �; �7�1 �]2 � .       P�� �� � ��� �������� [E�� ��( ,�3  )�R !   �� $
             �( �5#�k� ��� � � �� "���� ��� �( �� �$��& ���.S�( �#�! X8�        )< ��1 �� ]8� � ��� "���� P��8A

�!� .�R! �! ��2 ��� � [� �.?2)�!�$ . �; �F2O ,�u})�R! ��� <V� )�R! 3�$ �<�<8�( ��$
"�          =�2 �� C��W ��� �( T�5.� �! ��2 x<&�(u}     )�R ! �( T�5.� �! <V�     �� ]8� �< �<8�( �� $

)�;��� .
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        � ��	�
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1. Exactly Identifying Restriction 2. Over –Identifying Restriction

       Persistence Profile of the effect of a system-wide shock to CV'(s)

 CV1

Horizon

0.0

0.5

1.0

1.5

0 5 10 15 20 25 30 35 40 45 50

         )���O ���
� )��*$ �( "5*F*$ ���( ��, �k(�� �t � !� )<�O ��g.� �$  .     � ]WE� � ; �� 9 P� *$
"�"85� ����O �]2 ,� "5*F*$ ���( � �+�� ��$��g.� [�*� 3�&<8.�$ ��.

�;�$<&�=.�	 �<��! ��>?! ��� ��� #.$@$) &�;�	 �	 A%8�B C� 



S2	���4�� 56	� �7 ./89: 	7 �4� �	;	<: '	=> �� �4� ?��@: �<A

D-D-P-K .��� �.� �	W6 Y/(�: �4]J� ���Q�7

"� ����� �( �<� i� ��$��g.� ��( "5*F*$ �k(�� i� �+� �; "��>8$ 3�<� PO ���( ����� x<!�
      ��8; �$��7 =�2 �k/ ��U0� ��>#� i� .)<*A  ����        � ; �!� PO �k/ ��U0� ��$�>#� ,� )�-.!� @�#

 )���; ��2�!�2   " � %� ���� � �2O �<�<8�( "#�5� ���
� �( �� �$��g.� �<�  $<)  3". !�7�2����.( � 
            "� )� %����� @�� )�� ��k/ �( �.�(�� ��g.� �����g� �F8�� � �
�
W�& .    �� k/ ��U0� ��>#�

�( 3)<&��O�(�!� ��, ���V:

)/()/()/()/(
)(////

)/()/()/()/()/()/()/(
///////

)/()/()/()/()/()/()/(
//////

085252252291
165040803102070

74152643072962912430
1290483038612161168141803020

0310311529130173065
20601070245602313022402145922

−
−−+−+

−
++++++−

−−
−−++++=

ECMdXdXdX

dXdRdRdRdRdYdY

dYdYdDdDdDdDdD t

��*+)( 1−ECM      �!�k/ ��U0� ��*+ q�( �k(�� �  .       " 85� ����O �]2 ,� �k/ ��U0� ��*+ ��
          �!� ��].2� �( T(�k� �; �!� "-8� PO ��EA � �!� .    ��g.� ��� ��<
�K�/}M    "� P�S2 �; �!�   < $

  )�� �$ �)  @07 �F8�� � (K� %"� ��U0� �k/�1"� ��].2� �; ��9 P�*$ �   � ( �;�W �A�! ��
�� T(�k� ��5��� �( � �!� ���! Y�.��2 3��� ��,�( � ��5� �*! .

B-D-P-K ..� �� '	=> �4�"Q���� 

          ".S1,�( ��$<2�*�� �;��.� |�*F� :��5� P��,O � 3{���	 ���� ����,O ���(H      �;�� .� |� *F� � 
  ".S1,�( ��$<2�*�� ��5(��u   �+� �� .             c�� � ( ".S 1,�( P�� !�1� [�F2� �( "8.�� P��,O � ���

OLS "� <8&�( .             "*2 �� �-V 6�7 3��1 ���� h�7 ��
.�� e/ � ��( ��2��,O )���O �l2�8D   � P�� �
         "� �.7��d� {���	 ���� 6�7 �>� ����A �( �� �;�& .   � !� )< & [�F2� ��� �<� ���( P��,O ���.

       ��$���*2 {#�� � PO X��.2 �;)u (  �)J ( �!� )<& �j��� .       � � $ \� !� � ( 3� !� B^S � � ?2�8D
  P��,OCUSUMSQ � CUSUM       "85� �k! � �� {���	 ���� �-V 6�7   "*2 <V� X8� ���  � P���

�;.

2. Cumulative Sun of Recursive Residuals(CUSUM)
3. Cumulative Sum of Squares of Recursive Residuals(CUSUMSQ)

 Plot of Cumulative Sum of Recursive Residuals

 The straight lines represent critical bounds at 5% significance level
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       Persistence Profile of the effect of a system-wide shock to CV'(s)
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